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The microstructure and micro chemical composition of two types of N36 Zr alloys
prepared with different processes developed by Nuclear Power Institute of China
were analyzed in this thesis. In order to study the irradiation behaviors of the two
alloys, 400 KV ion implanter located at the ion beam laboratory, college of energy,
Xiamen University was employed to irradiate them and the microstructure of
alloys after irradiation were analyzed. Original and irradiated alloys were corroded
in autoclaves in a high temperature and high pressure atmosphere. Then, the
evolution of the microstructure morphology and chemical composition of the
oxidation layer, oxide film/metal interface and metal matrix were characterized
and analyzed.
Increasing of cold rolling times and annealing times, the crystal grain of Zr alloy
became much larger and much more non-uniformly in size. The average size of
crystal grain grew from 3.9μm to 6.0μm. Further, the size of precipitates also
became larger and the dispersion degree became much more non-uniformly, the
average size of precipitates grew from 74.6nm to 89.6nm. Increasing the cold
rolling and annealing times could induce more Nb separating out from the matrix.
The average of Nb/Fe ratio of precipitates increased from 1.17 to 1.39. Most of
precipitates in Zr matrix were (Zr,Nb)2Fe compounds with FCC structure.
Besides, a few of Zr(Nb,Fe)2 precipitates with HCP structure were also observed
in the alloy (#2) increased of cold rolling and annealing times, but their size was
much smaller.
Irradiation damage was produced in these two types of zirconium alloys by Kr+
irradiation, including the precipitates changed to amorphous, the formation and
growth of bubbles in the zirconium matrix. But the irradiation damage degree on
the two types of zirconium alloy was different. The matrix remained crystal













different for the two alloys. For #1 alloy, it need much more irradiation flux to form
identifiable size bubbles than #2 alloy. The bubble size in these two kinds of
zirconium alloys increased with the increasing of irradiation temperature or
irradiation dose. At the same irradiation flux, the bubbles formed in #1 alloy are
smaller in size than those bubbles formed in #2 alloy. In conclusion, #1 alloy has
much better anti-radiation performance than #2 alloy.
After high temperature and high pressure corrosion, a layer of oxides was formed
on the surface of Zr alloys. The shape of the oxide/Metal (O/M) interface showed
like ripple markings. The corrosion layer near the water vapor side area were
equiaxed grains with small size are mainly composed of ZrO2 with monoclinic
structure. The columnar oxide grains close to the (O/M) interface are mainly
composed of ZrO2 with tetragonal structure and a few of ZrO with cubic structure.
There was a few of ZrO existed in the metal matrix near the O/M surface.
Although the oxygen was diffused into the precipitates, the crystal structure was
not changed for them. It was easy to observe many porosities with uniform size in
the oxide layer near the water vapor side, but it was difficult to observe them in
the layer near the metal matrix.
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